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(64) Method of boring holes which are 
open at both ends in the ground 

(67) A nnethod of boring holes, which 
are open at both ends, in the ground 
comprises fonning an open-ended pilot 
bore 6 by means of a first self-propelled 
displacement hammer of smaller dia- 
meter. Introducing a cable 12 through 
the pilot bore i6 and then increasing the 
diameter of the pilot bore 6 to form the 
hole 16 by means of a second displace- 
ment hammer 14 of greater diameter, 
the second displacement hammer 14 
being guided through the pilot bore 6 
by being pulled by the cable 12 which 
for this purpose Is attached to the 
leading end of the second hammer. 
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SPECIFICATION 

Method of boring holes which are open at both ends 
in the ground 

5 

This invention relates to methods of boring holes, 
which are open at both ends, in the ground by 
means of a self-propelled displacement hammer. 
Such ground bores, which may extend horizontal- 
1 0 ly, vertically or at an inclination, are used, for 

example, in the connection of pipes from houses and 
other buildings to main drainage systems. In com- 
parison with the laying of pipes in open trenches, 
trenchless laying by means of such bores has the 
1 5 advantage that in gardens, cultivated areas or roads, 
no expenshfe reinstatement operations are neces- 
sary and that such pipes can be laid straight through 
underneath fences and walls. For this purpose, a 
self-propelled displacement hammer is accurately 
20 aligned and drives Itself percussively, being oper- 
ated by compressed air, automatically through the 
ground. The pipes are pulled, for example, by a steel 
cable which is towed behind the hammer Into the 
bore and may be additionally advanced by means of 
25 a tackle. 

Although such trenchless laying of pipes has 
proved very satisfactory, difficulties frequently occur 
In the achieving of a sufficiently accurately aligned 
bore. These difficulties are dependent upon the 
30 nature of the ground, the type of pipes to be laid and 
other influences. 

The object of the present invention Is to provide a 
method of forming ground bores which extend 
accurately between two points. 
35 To this end, according to this invention, we 

provide a method of boring holes, which are open at 
both ends, in the ground, by means of a self- 
propelled displacement hammer, wherein an accu- 
rately aligned pilot bore of small diameter is first 
40 formed in advance of the displacement hammer, a 
cable is inserted through the pilot bore, then the 
diameter of the pilot bore is Increased by means of 
the displacement hammer which is of larger dia- 
meter than the pilot bore, the displacement hammer 
45 being guided through the pilot bore by being pulled 
by the cable. 

Because initially a pilot bore of 3maH diameter Is 
produced, a very much more accurate path of the 
final main hole can be achieved and moreover after 
50 the construction of the pilot bore it is possible to 
check whether this is sufficiently accurately aligned 
and to make corrections if necessary. A pilot bore of 
small diameter can be constructed with a displace- 
ment hammer very much more rapidly than a bore 
55 of larger diameter. If, therefore, the pilot bore Is not 
correctly aligned towards the target and a new one 
has to be constructed, no great expense Is required. 

The accuracy of the main hole is assured by the 
fact that firstly the pilot bore extends with the correct 
60 alignment and secondly that the displacement ham- 
mer of greater diameter is pulled and thus guided by 
means of the cable introduced through the pilot 
bore, thus considerably improving the directional 
stability. 

65 The cable is preferably pulled into the pilot bore by 



the pilot bore displacement hammer and for this 
purpose it can be secured either directly to the 
hammer or to the compressed air hose leading to the 
hammer. In the latter case the cable is not pulled 

70 completely through the pilot bore until the com- 
pressed air hose is pulled out from the bore after the 
bore has been completed. 

To increase the directional stability of the pilot 
bore hammer, a follow-up extension pipe can be 

75 fixed to it. Pulling-ln of a drainage pipe or under- 
ground cable, for example, in the main hole may 
with advantage be effected by the pipe or cable 
being attached to the rearward end of the displace- 
ment hammer of greater diameter. To damp the 

80 vibrations of the displacement hammer in the towed 
pipe or cable or to reduce these vibrations, the 
towed pipe or cable is preferably subjected to a 
compresslori force in the direction of advance. 
A ground bore hole for a branch drain pipe can be 

85 constructed either before or after the laying of a 
main drain to which the branch Is to be connected. In 
either case it is of advantage to construct a starting 
pit at which one open end of the hole is located using 
a shoring frame which Is pressed into the ground 

90 and within which the ground is excavated. The pilot 
bore hammer is then lowered on a starting carriage 
into the starting pit and, after a flap in the shoring 
frame has been opened, the pilot bore is formed. The 
shoring frame permits simple anchoring of a device 

95 for subsequently pushing forward the towed tube 
and nnay be of such a size as to permit the 
displacement hammer to be lowered on a starting 
carriage with a concrete plinth into the pit. This 
makes any further anchorage In the ground unneces- 

100 sary. A shoring frame can be used in a similar way 
for a target pit at the other open end of the hole. 

An example of a method in accordance with this 
invention will now be described with reference to the 
accompanying diagrammatic drawings in which:- 

1 05 Figure / is a longitudinal section showing the 
formation of a pilot bore; 

Figure 2 Is a similar section showing the pilot bore 
with a cable pulled through it; 
Figure 3 is a similar section showing the widening 

110 ofthe pilot bore; 

Figure 4 Is a sectional perspective view of a 
. shoring frame; 

/7£rt//B5show$the lowering of a displacement 
hammer into a pit shored by the frame shown in 

115 Rgure4; 

Figure 6 shows the setting-up of the hammer in 
the pit for widening a pilot bore, extending from the 
pit; and, 

Figure / shows the pulling and pushing of a pipe 

120 into the widened bore. 

Referring to Figures 1 to 3, a self-propelled, 
pneumatically operated displacement hammer 2 of 
relatively small diameter Is driven from a starting pit 
8 towards a target pit 1 0 through the ground, thus 

125 producing a pilot bore 6. The displacement hammer 
2 is driven by compressed air, supplied through a 
hose 4. A steel cable 1 2 is attached directly to the 
displacement hammer 2 or to the hose 4. This cable 
extends, after the pilot bore 6 has been completed, 

130 through the pilot bore 6 In the manner shown in 
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Rgure 2. The cable 12 is attached by a pulling 
shackle 13 to the nose of a widenlngout displace- 
ment hammer 14 of greater diameter, which widens 
the pilot bore 6 out to the diameter of the main bore 

5 16. In order to guide the widening-out hammer 14 
accurately through the pilot bore 6, a pull Is exerted 
on the steel cable 1 2, in this example by means of an 
excavator arm 15. The actual tunnelling work in the 
construction of the main bore 16 is, however, 

10 performed by the displacement hammer 14. 

In very long bore holes it may be of advantage to 
provide the displacement hammer 2 for the pilot 
bore 6 wfth a follow-up extension pipe which is 
drawn by the hammer through the bore. 

15 The construction of the branch drain pipes leading 
from individual buildings preferably takes place in 
advance of the main drain construction. At a point 
through which the main drain is to be laid later, a 
shoring frame 18, having sharpened cutting edges at 

20 Its lower end, is pushed by an excavator arm into the 
ground and the space within the frame Is excavated 
until it has reached the desired depth. Different 
depths of the pit can be attained by using add-on 
sections. After completion of the starting pit 8 or the 

25 target pit 10, a flap 20 In the shoring frame is lifted so 
that the bore can be commenced from this point or 
the displacement hammer can emerge from the bore 
hole after completion of the latter. 
Rgures 5 to 7 show the construcdon of the main 

30 bore. For this purpose, a displacement hammer 14 is 
fixed on a starting carriage 22 with a concrete plinth 
24. The concrete plinth 24 together with the starting 
carriage 22 and the displacement hammer 14 are 
lowered by a crane into the starting pit 8 and as 

35 shown in Figure 6, the hammer Is set in operation. 
As soon as the displacement hammer 14 has 
penetrated sufficiently far into the bpre 16, a towed 
pipe 26 is fixed to its rear end and is subjected to a 
pushing force. For this purpose, a roller support 32 

40 with a roller 30 is fixed to the rear end of the pipe, a 
cable 34 which is tensioned by means of a cable 
winch 28, being conducted around the roller. In this 
manner the vibrations of the displacement hammer 
14 are damped or reduced in the towed pipe 26. The 

45 dtspiacement hammer 14 Is pulled by means of a 
cable 12 in the manner shown in Rgure 3, so that it 
follows accurately the direction of the pilot bore 6. 

After the laying of the household branch drain 
pipes, a trench for the main drain is excavated; the 

50 main drain pipes are laid and are connected to the 
household branches. 

If the household branches have to be constructed 
after the laying of the main drain, then at those 
points where the household brandi connection is to 

55 t>e made, the shoring frame is introduced as for 
downwards as the laid main drain and from this 
point the boring is started. In this case, the house- 
hold branch enters the main drain from above 
through an elbow bend. 

60 

CLAIMS 

1 . A method of boring holes, which are open at 
both ends. In the ground, by means of a self- 
65 propelled displacement hammer, wherein an accu- 



rately aligned pilot bore of small diameter Is first 
formed in advance of the displacement hammer, a 
cable is inserted through the pilot bore, then the 
diameter of the pilot bore Is increased by means of 
70 the displacement hammer which is of larger dia- 
meter than the pilot bore, the displacement hammer 
being guided through the pilot bore by being pulled 
by the cable. 

2. A method according to claim 1 , in which the 
75 cable is inserted through the pilot bore by being 

attached to a displacement hammer by which the 
pilot bore Is formed. 

3. A method according to claim 2, in which the 
cable IS attached to the displacement hammer by 

80 which the pilot bore is formed through a compress- 
ed air hose by which air is supplied to the pilot bore 
hammer. 

4. A method according to any one of claims 1 to 

3, in which a follow-up extension pipe is attached to 
85 the pilot bore hammer. 

5. A method according to any one of claims 2 to 

4, in which a towed pipe is attached to the displace* 
ment hammer of greater diameter and is drawn by 
this hammer through the hole. 

90 6. A method according to claim 5, in which the 
towed pipe is also pushed in the direction of advance 
of the hammer of greater diameter. 

7. A method according to any one of claims 2 to 
6, in which a starting pet at which one open end of 

95 the hole is located Is formed by pressing a shoring 
frame into the ground, and excavating the ground 
within the frame, and then the pilot bore displace- 
ment hammer is lowered on a starting carriage into 
the starting pit, and after a flap in the shonng frame 

100 has been opened, the pilot bore is formed starting 
from the ground exposed by opening the flap. 

8. A method according to claim 7, In which a 
target pit is formed in the same way as the starting 
pit 

105 9. A method according to daim 1, substantially 
as described with reference to the accompanying 
drawirigs. 
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